T cells are an essential cellular component of the immune system. When T cells encounter antigen and receive co-stimulatory signals, they become activated, proliferate and produce cytokines. Flow cytometry is a valuable research tool in analyzing T cell functions including proliferation, survival and cytotoxicity as well as cytokine production and cell signaling. This article has reviewed the utility of flow cytometry in evaluating T cell functions.
Introduction
Antigen-specific T cells can be also identified using intracellular cytokine staining. As discussed above, PBMCs or whole blood cells can be stimulated with antigenic protein or peptides (8, 9, 12, 14) . Stimulated cells are fixed, permeabilized and stained with antibodies to T cell markers and cytokines. 
Conclusion
With the advancement of technology, the functional analysis of human T cells with a limited blood volume becomes more feasible. In particular, functions of a small subset of T cells can be analyzed in total PBMCs or whole blood cells using flow cytometry without cell purification. Such analyses include the ones for cell proliferation, survival and cytokine production as well as for cell signaling molecules. These techniques are valuable tools in studying biologic and pathologic roles of T cells in health and disease.
